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  ﻓﺎرﺳﻲ ﺧﻼﺻﻪ
ﻫﺎي ﻣﻮرد اﺳﺘﻔﺎده در ﺻﻨﻌﺖ ﻫﺴﺘﻨﺪ. ﻟﻴﭙﺎز دوﺳﺖ ﻳﻜﻲ از ﻣﻨﺎﺑﻊ ﺣﻴﺎﺗﻲ آﻧﺰﻳﻢﻫﺎي ﻣﻴﻜﺮوﺑﻲ ﺳﺨﺘﻲآﻧﺰﻳﻢ ﻣﻘﺪﻣﻪ:
زاﻳﻲ ﻣﺨﺘﻠﻒ ﻫﺎي ﺟﻬﺶﺑﻴﻮﺗﻜﻨﻮﻟﻮژي دارد. ﺑﺮاي اﻓﺰاﻳﺶ ﺗﻮﻟﻴﺪ اﻳﻦ آﻧﺰﻳﻢ از روشاي در ﺻﻨﺎﻳﻊ و اﺳﺘﻔﺎده ﮔﺴﺘﺮده
ﺷﻮﻧﺪ. ﻫﺎ ﻣﻨﺠﺮ ﺑﻪ اﻳﺠﺎد ﻣﻮﺗﺎﻧﺖ ﻣﻨﺎﺳﺐ و ﻣﺤﻴﻂ ﻛﺸﺖ ﺑﻬﻴﻨﻪ ﻣﻲﮔﺮدد ﻛﻪ اﻳﻦﻫﺎي آﻣﺎري اﺳﺘﻔﺎده ﻣﻲو روش
ﺑﺎﺷﺪ ﻣﻲ 2MHSF sueahporta sullicaBدر ﮔﻮﻧﻪ  VUزاﻳﻲ از ﻃﺮﻳﻖ اﺷﻌﻪ ﻫﺪف اﻳﻦ ﻣﻄﺎﻟﻌﻪ، در ﻗﺪم اول ﺟﻬﺶ
ﺑﻌﺪ از آن  ﻫﺎي ﻣﻨﺎﺳﺐ ﻣﻴﻜﺮوﺑﻲ اﺳﺖ.روش ﺑﺮاي اﻳﺠﺎد ﻣﻮﺗﺎﻧﺖﺗﺮﻳﻦ و ﻣﻌﻤﻮﻟﺘﺮﻳﻦ زاﻳﻲ ﺳﺎدهﻛﻪ اﻳﻦ ﻧﻮع ﺟﻬﺶ
- ﺳﺎزي اﺟﺰاي ﻣﺤﻴﻂ ﻛﺸﺖ، ﻧﻘﺸﻲ ﺣﻴﺎﺗﻲ در اﻓﺰاﻳﺶ ﺑﺎزده آﻧﺰﻳﻤﻲ دارد. ﺳﭙﺲ ﺗﺎﺛﻴﺮ ﺑﺮﺧﻲ ﻣﺘﻐﻴﺮﻫﺎ ﺑﺮ ﺑﻬﺮهﺑﻬﻴﻨﻪ
آزﻣﺎﻳﺶ و ﻣﺪل ﭘﻴﺸﻨﻬﺎدي در ﻣﺤﻴﻂ ﻛﺸﺖ وري ﻟﻴﭙﺎز ﺗﻮﻟﻴﺪ ﺷﺪه ﺗﻮﺳﻂ ﻣﻮﺗﺎﻧﺖ اﻧﺘﺨﺎﺑﻲ از ﻃﺮﻳﻖ ﻃﺮاﺣﻲ 
  ﺷﻮد.ﺨﺺ ﻣﻲﻣﺸ
ﻣﻮرد ﻃﺮاﺣﻲ  ﻳﺎﻓﺖ وﺟﻬﺶ دﻗﻴﻘﻪ(  5-54) VUدر ﻣﻌﺮض ﻧﻮر  2MHSF sueahporta sullicaB ﻫﺎ:روش
ﮔﻴﺮي ﮔﻮﻧﻪ وﺣﺸﻲ ﺑﻪ ﻣﺪت . اﺑﺘﺪا، ﺑﻬﺘﺮﻳﻦ ﻣﻮﺗﺎﻧﺖ ﺑﻌﺪ از ﻗﺮارﮔﺮﻓﺖﻗﺮار  MSR1آزﻣﺎﻳﺶ ﻛﺴﺮي ارﺗﻘﺎ ﻳﺎﻓﺘﻪ ﺑﻪ 
(، 3X(، ﺳﻮﻛﺮوز )2X(، ﮔﻠﻮﻛﺰ )1Xﻓﺎﻛﺘﻮر )روﻏﻦ زﻳﺘﻮن ) 11ﺷﺪ. ﺑﻌﺪ از آن ﻞ ﺣﺎﺻ VUدﻗﻴﻘﻪ در ﻣﻌﺮض ﻧﻮر  54
(، ﻛﻠﺴﻴﻢ 9X(، ﺳﺪﻳﻢ ﻛﻠﺮﻳﺪ )8X(، ﺗﺮﻳﭙﺘﻮن )7X(، آﻣﻮﻧﻴﻮم ﺳﻮﻟﻔﺎت )6X(، اوره )5X(، ﻋﺼﺎره ﻣﺨﻤﺮ )4Xﻣﺎﻟﺘﻮز )
 DCC2ﺑﺮﻣﻦ اﻧﺘﺨﺎب ﺷﺪﻧﺪ ﻛﻪ ﺳﭙﺲ اﻳﻦ ﻃﺮاﺣﻲ ﺑﻪ -(( ﺑﺮاي ﻃﺮاﺣﻲ ﭘﻼﻛﺖ11X( و ﺳﻮﻟﻔﺎت روي )01Xﻛﻠﺮﻳﺪ )
  ارﺗﻘﺎ ﻳﺎﻓﺖ.
 053) VUزﻳﺮ ﻧﻮر   Bآﻣﺪه در ﻣﺤﻴﻂ داراي روداﻣﻴﻦﻣﻮﺗﺎﻧﺖ ﺑﻪ دﺳﺖ 5دﻫﺪ ﻛﻪ ﻣﻲ اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻧﺸﺎن ﻧﺘﺎﻳﺞ:
ﻫﺎ ﺑﺮاي ﻓﻌﺎﻟﻴﺖ ﻟﻴﭙﺎزي ﻣﻮرد ﺑﺮرﺳﻲ ﻛﻨﻨﺪ. اﻳﻦ ﻣﻮﺗﺎﻧﺖي ﻧﺎرﻧﺠﻲ رﻧﮓ ﻓﻠﻮرﺳﻨﺖ ﺗﻮﻟﻴﺪ ﻣﻲﻧﺎﻧﻮﻣﺘﺮ( ﻫﺎﻟﻪ
                                                 
 ygolodohteM ecafruS esnopseR - 1
 ngiseD etisopmoC lartneC - 2
 6813/3واﺣﺪ ﺑﺮ ﻟﻴﺘﺮ،  6982/7)ﺑﻪ ﺗﺮﺗﻴﺐ  54-VUو 03-VU ، 01-VUﻣﻮﺗﺎﻧﺖ  3ﻫﺎ ﻗﺮارﮔﺮﻓﺘﻨﺪ ﻛﻪ از ﺑﻴﻦ آن
 واﺣﺪ ﺑﺮ ﻟﻴﺘﺮ( 0271/4) ﮔﻴﺮي ﻧﺴﺒﺖ ﺑﻪ ﮔﻮﻧﻪ وﺣﺸﻲواﺣﺪ ﺑﺮ ﻟﻴﺘﺮ( ﻓﻌﺎﻟﻴﺖ ﻟﻴﭙﺎزي ﭼﺸﻢ 4843/8واﺣﺪ ﺑﺮ ﻟﻴﺘﺮ و 
ﺑﻌﺪ از ﻣﻮﺗﺎﺳﻴﻮن در ﻣﺤﻴﻂ ﻛﺸﺘﻲ ﺑﻮد ﻛﻪ  54-VUﻣﺮﺑﻮط ﺑﻪ ﻣﻮﺗﺎﻧﺖ ﺘﺮﻳﻦ ﻓﻌﺎﻟﻴﺖ آﻧﺰﻳﻢ ﻟﻴﭙﺎز ﺑﻴﺸﻧﺸﺎن دادﻧﺪ. 
 0/44ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ، اوره  0/7ﻋﺼﺎره ﻣﺨﻤﺮ  % ﻣﺎﻟﺘﻮز،2/5ﺳﻮﻛﺮوز،  %0/96% ﮔﻠﻮﻛﺰ، 0/96ﻮن، % روﻏﻦ زﻳﺘ5ﺣﺎوي 
ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ، ﻛﻠﺴﻴﻢ  1/16ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ، ﺳﺪﻳﻢ ﻛﻠﺮاﻳﺪ  1/91ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ، ﺗﺮﻳﭙﺘﻮن  2/44آﻣﻮﻧﻴﻮم ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ، ﺳﻮﻟﻔﺎت
ﺑﻴﻨﻲ ﺷﺪ ﻛﻪ ﺑﺎ ﻣﻴﺰان ﺑﺮ ﻟﻴﺘﺮ ﭘﻴﺶ واﺣﺪ 5055/3ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ،  1/24روي ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ و ﺳﻮﻟﻔﺎت 3/18ﻛﻠﺮاﻳﺪ 
واﺣﺪ ﺑﺮ ﻟﻴﺘﺮ ﻓﻌﺎﻟﻴﺖ ﻟﻴﭙﺎزي ﻣﻮاﻓﻖ ﺑﻮد. اﻳﻦ ﻣﻘﺪار در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﺳﻮﻳﻪ وﺣﺸﻲ  1615/3 ± 38/3ﮔﻴﺮي ﺷﺪه اﻧﺪازه
  دﻫﺪ.ﺑﺮاﺑﺮ اﻓﺰاﻳﺶ ﻓﻌﺎﻟﻴﺖ ﻟﻴﭙﺎز را ﻧﺸﺎن ﻣﻲ 3آن 










Introduction: Microbial enzymes of extremophilic origin serve as a vital source of stable 
industrial enzyme. Lipase has been widely applied in different biotechnological and industrial 
processes. For overproduction of microbial important enzymes, mutagenesis and statistical 
optimization approaches have been used that led to the most appropriate strain and cultural 
conditions. The aim of this research, in first step is inducing mutagenesis in bacterial strain of 
Bacillus atrophaeus FSHM2  by UV ray which is among the simplest and most commonly 
applied mutagenesis methods used for developing more suitable microbial mutants.  
Optimization of the culture medium components plays a crucial role to enhance enzyme 
production yields. So, the influences of some variables on lipase productivity of the selected 
mutant were determined using statistical experimental design and the related model was applied 
for the optimization of culture medium components. 
Methods: Bacillus atrophaeus FSHM2 exposed under UV light (5–45 min) and factorial 
experimental design augmented to response surface methodology. Firstly, a UV-induced mutant 
(designated as UV-45) was developed after the exposure of wild strain to UV irradiation for 45 
min. Thereafter, 11 factors (olive oil (X1), maltose (X2), glucose (X3), sucrose (X4), yeast extract 
(X5), tryptone (X6), urea (X7), (NH4)2SO4 (X8), NaCl (X9), CaCl2 (X10), and ZnSO4 (X11)) chosen 
for Plackett–Burman experimental approach augmented to central composite design was 
employed to optimize medium components. 
Results: The maximum lipase production of 5505.3 U/L were predicted in medium containing 
5% of olive oil, 0.69% of glucose, 0.69% of sucrose, 2.5% of maltose, yeast extract (0.7 g/L), 
urea (0.44 g/L), (NH4)2SO4 (2.44 g/L), tryptone (1.19 g/L), NaCl (1.61 g/L), CaCl2 (3.81 g/L), and 
ZnSO4 (1.42 g/L). A mean value of 5161.3 ± 83.3 U/L of lipolytic activity was acquired from real 
experiments. To sum up, the lipolytic activity of wild type strain (1720.4 U/L) increased by 3-
fold after UV-induced mutagenesis and medium components optimization (5161.3 U/L). 
Keywords: Bacillus atrophaeus FSHM2, lipase, UV mutagenesis, Experimental design 
 
 
 
